Requested Patent: JP2000347863A 



Title: 

METHOD AND SYSTEM FOR COUNTING NON-SPECULATIVE EVENT INSIDE 
SPECULATIVE PROCESSOR ; 

Abstracted Patent JP2000347863 ; 

Publication Date: 2000-12-15 ; 

Inventor(s):. ALEXANDER ERIC MERIKASU ; 

Applicants): INTERNATL BUSINESS MACH CORP ; 

Applrcation Number: JP200001 35279 20000509 ; 

Priority Number(s): ; 

IPC Classification: G06F9/38; G06F1 1/34 ; 

Equivalents: ; 

ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored 
monitonng the designated event, generating the occurrence time value of the designated event' 
and generating the number of times of occurrence of the designated event SOLUTION" A 
system 200 is provided with a hierarchical memory 210 and a processor 250 Further the 
, hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to all the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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674££JBLT, ««i^6 6 1 *^J«U. 

PMC1 664*\ {SXf^y^A^coiSllllS^g 
JtAixS J: ^ l,zt& . fctj^y? tzt&tiZtlfzJ't.y b 
<0Mmmt. JO»g|6 6 2lwJ:-prPMCl 6 64<?) 
7C<7)ffl{CjD^$n. PMC1 6 6 4HJSW? 

^14. «^*%TL3fe«fc:» ^7^^6 3 2^ sTT-f 
-7*;P6 5 OT'^T-TS^O'f >-T-y^^.^'S^$ 
tLi. %T?yt>32.\^ SJfflKt-t6 3 lfcir>Tv;u 
^-ri'^^6 3 0^JffllLT- MMCR<7)7-f-^K6 
7 4lz£-oX&m2tl&-?J\s1-7'U?y-6 6 ot^y-r 

6 0*>\ fflVM^6 6 1 {CioTSS^J 
«P*it6«^t: x 'f'<>'h6 68(i. fctj*?y?m£to 

n&6 6 2izmt>it. tmss6 6 2itPMc : kmmt 
z. 

[0030] 06T(±. mvy?tf^ ^^Tx-y 

i^^yv ■ WM'Off'&ZV&T 
xjyTfisyrx'Z&Xoizi-zzttfX'Zi. me 
vti. mvyfizmm-tzj y?v*y?i>m*2ti 
xm. *(7>tthrnz. mmmzm'yyfizw.mizm 

xhr ■ j---/htp. mfpcD$i5tiz±^xWifrm$z 

7>mg Zim LXim<r>$i$(r>7)V-Ti:]mth7 

mt^ybthzttfX'Zh. 

[0031] ti^tm mZtlh&S. ^Tt-7/U6 
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^6 3 4 fctt. y -tr 7 hfl#6 2 1 &fc\ jSS^fi^^ 
S. 

[0032] PMC 1 \,zm®.<rmT\ y 7 6 

12, #JM!-i76 8 l£4j£U *Of£3l, PMC 2 6 
8 4 * y * a^ffiUHifc frgttAil -5 «k 3 ICf 4 O 

S<2, JnStfi 6 J 8 2tioTPMC2 6 84 07C»fi 
CjDjJSil., PMC 2 6 84CHgirt;SiT.£. 

•7/Pf-7Vi7-9-6 8 0*5, V\mm^bS Hc2oT3&3 
fc$0ffll$*U>:i§3\ -f^yh68 8(::2-?-C, S^Sr® 
ftfi (H^-f) *<jD^6 8 2{Cj*^il, JDSS6 8 
2<2PMC£3ggrf£. 

[0033] iXWfflLfzmX'te. PMCltiot, 
>h$*U>. *»BJ§fcJ:oTigtt£ft&^T\ PMC 2 

S>fcyh*%^5. .T£DJgT\ *^Hj!i^ 

Tf & ffrfrfc 2 o T 31 £ jgd Zix& 4 ^ > h- * »7 

^Jh-S^^yh^i^S^-, — gfcoPMCT-f^ 
TiO^^tWr&^^yMfllgcSr^L, fficOPMC 

sec: >f vmmxh ■& . 
[ o o 3 4 ] 07 h t , mtmiz. *%m<m 

Z>fii3rlzJ:*oT3\%mzZtifz1%fe2ti£z'(Ohff)'t 

J trlz±iXmiiZti5 (Xf 7T702) . KOiti? 
tl. m^2tiX&^nizibl,z$zT7--y'/l><7)mBZm Y ) 
M^tz (Xf77704) fSlT—yMHB 
a-T&^^y^Jr'J^y UX7T70 6) . 

^hj&^LtaWfdjWcWtSHJfcfcff? Ut7 
T70 8) . *5T*>&*£fctt. srr^r-Tvusat " 

0) , .TO^te, 7* ■ A;y? LTTO-b 7"yV)jl 

[0035] fiyfl»rfge$;ft.fc4 h*^6±L=Sr*»o 
££*T3 (^7 777 12) . ZoX'hhig&lzli. & 



(Xf777 16). f3t4^8 

£«c«, ^osaa«2, )\r-7 rt~/9Lx. 7*0*7-* 

12, To-fe y Wft.it L&4>£ o frlzmtZ ¥»J££fif d 
(^•f-y7-7 18) . -eaT&V^KJi, ^(^1 

t2, • a' 7 ^lt, a*o^*»"?aju s-f-t 

To-fc-y-if^jtLT^Siii^cte, £?>*!UH2& 

[0036] -eoftb o .rosiuite, *ag+?)?git 

mmtc&ii. zcowxmiz. T-o-t-y-^-otttgi^^ 
tHm^mzztix^&mzmmmzmfiztLh. 

[ 0 0 3 7 ] 08 fc , c£tL0t, StSWTn 

■t-yvco&mt-fzmLx. &mtzmf*ttf& 

^izx^x^zmzZhfzmfcZtiJzJ^yhMKy 
hmim!izmm^&tz#><m®w*ztix^&. ±_x- 

-b -y trt<0A- H ^ x T<D&m i ftVc?& y 7 h x T 

[0 0 38] ZCDtimii. V7h'7x7i { > ^7Lf^ 
nhmizmih^ith (XT-/T8 02) . ^O^, ico 
a^*ff5rft^PMC?r^KI» Uf778 04) . 

*«o8L PMc*>4,ai*ffiofc«^iaoii*tMi[L 

T7780 6) , SSWt^f^^^CW^S-^^ 
>b<7)|Hia^o^Taj*tt?r«^-|. (^x-y7-8 0 
8) . 

[0039] *3£tytfi>fi:t>-t-B:mi±. ±lz^Ltz*3£ 

wngmzmiiz&frxty&x'b 1 . ^<-?fr(?>3$r<D 
0 ro-b 7 vmskzmm^h^r&wtomiizx -> 

X . g««ru-fe 7 -9-tf)ttffi4t*:SfcfiT-r 5 ^rffitt* 1 ' 
•TI»Jt^^t>2t/^rA^iSttL, ^W^m, 

[ 0 0 4 0 ] tz t Hi . t5«l^^(2, ^ t »J ^«Ji^r 
S#c7)ttlg»2, 1^(C^ 1 • vis xT'i 

4-f HKttttVfi:ft&. t(-^^l2, 3> 
1 2:^®]$^S*>i5>T'*S. ^^'J^(2, 7 
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itl. .1 b X'h h . f-MZtih tti*), sgSrt'Ji&ir 
[0041] =E 'J > >^r«i» tf>tffifl§-t s 

$ tl& ( reorder ) £ t 4 . tift 

im&tt-? & z t h cr>x\ mzm 1 • * 

■V -y is jl- • $**<£*r&,r t $r»lS3t'{tr«^-h5i-T- 
fc V^cOJi, ^1 • dr-^-y • 

tzmmtizix^i. 

[0042] *ftWtfi>tz t>-$m«r) 1 fflt LT, 

h*7*-y~mfi<7y%.-Ttzm-&m&n&m$:^ %-j 
t&tk&mzmftztuzfii^om 1 - ^^ y 

• $XlZ : gmi,X$:htl&'>)-4 7Mzr>\,^xm%i-&z 

»ms*u * coteftbKcmm&fimm ztuzmz. *<r> 

38l£ 1itt/\- H •> x TSff^^ fc L < liift 4,<7)ffl 

hztizx^x. ^mmemmzmmthzttfT' 
[0043] ^izmm-hT-twmi'XTMzmm 

s.ri#-e;*, *^bj^ mififfmffizmmizmmzti 
^mmmmmMim^mizmmizmmizmm^ 
fihzt*. %mtmmt hx-h^ozt tzs&ti 
zt-trmsx'hz, . ?yvj--?-5mM<?>mtzii. ? 

o-yf • fa;, - r^?^. RAMteJ: 



i/cD-ROM^t'<7)ieg«iflgs^t. x-fj^m 

[0044] *fm«iHKi. iiBjc7)awo7ty> 
(zs^$^t^T-* o . tmwx'h&z t zmmitz 
t<7)T-ti^<. m*2tdzBBiz*mi£mmtz z t 

?>muzmi-z $ * ^^^jE^an^Tt^ * z'tzmiz 
BBizmix%mm>**mi : kmMi-z>t:tbizMffiz 

[ o o 4 5 ] 2 ttbt lx. x&mmmmi-tMT 

[0046] ( i ) w8mTv*L~s-ytim<7)i}<y><? 
tz^ttT-fWMisZT-AfKix'J^ybzmm-t&jj 

Mi'r-fWmi'Xf- Art«o^5g$ii^>f Ky hco%£. 

ro-b -y J: s^^Hfififc: «aiSj£S*ufc>r 
Kcov^TSaL. ifl^iiWTa-fe y^CJ;oT|^ 

^zMi^tih^z^x . wHa^f-ut^y 
( 2 ) ^Tco^cK^SMie^^^U:^ ^> h<7) 

ieS»WTn-b vWz£^xwm>lzmfiZtifz^<r> 

mimfeztifcj ^y YvymimLt Lxmm-hxf 
•yTzzhiztt. ±ie ( i ) \zim?>-m. 

(4) aSWTO-fe y-^t^O^^V^t^tfT- 

w$g.&<?)*j i yy?<?>tpcr)&jj i yy?ti\ mif-^^ 
misATi*ft<vi%%zixfzJ<yh<DmL£ti'}yY- 

)V 4«.yy- fryyfZi-KxcTHfc^izmmttii. % 
27a-/<)i, ■ J^yh ■ *><7>fi:&TLtrfrfitzm 

•vWzkhft^mfiWzm&ti'fcZtitz'i <y\-\,zr> 
iUCje^LT, luEm 1 ^o-v-CyU • ■ ij^jy 
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(5) MSMUfu-rtfr- 4Kyb • i]*)V9frt><r> 
y^a^cM^vhBi&t^igcoii^ fufe&fllWTn 

ZblZlitt. ±IB (4) fc£»om 
( 6 ) &«WTn-fe -ylftS^co^^y^ i: Sr^tf-r- 

xv&*®m-hm&ixfc4 o b<n%&m.zw, 1 

•? & mMSfeZtitzj O b <7M£.?>mmfkt , 
X<^J Ltzi»^zm&m?£i%£ixtz4 <> b <m 

g.nmmwitcDmvm:*: . fufe&fliWTo-t -y-wzj: 

u fcrn-zj^y b*%%.L. ffiSHfi&ztvtz'i o 
bi^mi, mfccrtefcztiMKybcomicomiiiiz 

IBS L/C. SSl^y^Jt/^^y^fc-fy^y 
.X V h U ffe^-^TWSiai LT . lute® 2 # 9 

(8) miehi* mm&mTa-t yyizj: 
^xmmix&^x^^izmi-mfecrrftfeztLfz 
^yb^^-^hti., ±ie (7) fciaiflD*- 
a. 

(9) iuiam2X/'>y^*\ ^s<o*^-fcW4^tf5 

do) BufB^3^^y^*>\ frfBJxawrD-b.y-9-fc 
±^x^zmfiztiz>$i^izmthftmcDi%%ztLfz 

J^ybwmLZti^ybth. JJB (7) izsm^>u 

ft. 

(in &mizmztiJz$i<frizm-tz>mfccrf%%z 

tvfz4'<->bcD&£.®m3Lf8.?&tztbt,z. fulfil?! 1# 

y 9 t luiam 3 ti ^ > ? t om<rm. £ ft-g-r & f -y 
rs-$ s>tatr jje ( 7 ) taswxfrft. 

( 1 2) SJSWrn-b^tagR^^y^t^trf 



MSfeMZtuzj ^yvcomm&z&m-htzih^ 

(13) -TKXco^zmmiim^titz^ Ky h 

<m±mitmwLt. f<xcvg.T Ltz&^izmthm 

BftfeZtitzJ ^.y b <r>m^mm^.t crmoMi: , 

tmtm&fifeztitzj^ybcomiisi&t irtf-g 
s. 

(14) miaJS^WrD-fe-y^cioTUff^ii?.^ 

s^o^s^^^n^tf. ±ie ( i 2) (cieao^ 
a. 

•y^rt^^^itJt^^ySco^&^^yhL, mile 

■riisssii/i-f^y bomimmzmi 
wtiiztz*#M\*n.b. mmmmrv-t-ymzx 
•jt^c^t zti&^tzmt&M&mg.ztifz'f i 
yb<m£®WL*m2*^y?fr^m?m.hi-z#>cn>%i2 

OTfe&^ftTo-b -y-9-(CJ:-5Tgtl«{c»T^ii7t^ 

( 1 6) S^T-o-b-y-^tSISO^^y^t^^Ox 
¥3L-?*imi&fo±cr>3yK3.-? ■ Tafy&m&X' 

hr>x. miWi<7)ti*;ytcD'p(D£ti'yy-?tf, Me 
T-f^misAT^fo^fcztitzj^ybcomiiti 
*?ybL. ^mh^^yb^m^fhtzibnmi^ 
t. msd&m^a^^zJ:h^comj^lzam^ 

mmmmra-t -,^zx nxm^ixh-t^xco^^ 
izmt& mii%j£ztifz4 Ky b <omi®Wi*&&th 

£gfizti&&&i,zmtimss%fcztitz'{'<-yb<?)& 

(17) m&<0ti^y?*^ts&'igm-Tn*: v*rnX'4 
<yb<r>®%L$:%\%-thtzib<7). 3yt' J .-?Bjm!&# 

V>Wy-7<r>*<r)&l)*7y-9j)K MieStlWrD-fe-yt 
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^fi^fitz4KyY<^L±iij^yYL. BufS&flS 

(Dm.mmm 2 * t>mw8.h tzsbom 2 a* 
■t^x^^izm-tmmm^titz^oh^ 
^.m%m^t. ^x<v£-fLtz$f<%\,zmtmmi 

sswro-fe -yy-izx ->x&wmzmfT ztuxfrfrtzm 
rmm&zzntzj <> hms&skt txtm-rh 

tzib<?>m3$i5it*%tsay\ZjL~S> ■ 7a7y2»m 

an. 

imi ] *?mc?>n£L\.mmMi,z£z>. xmizmte 
^hz\tnx'^hr-^9m^x^-^m-twmh 

[H2] *micon£L\,^mMmz£z>. mmzamt 
&tzfrcoT-?mm'>ATj*<7m&zixtzftum&3-- 

>vY*m~fnv?mX'hh. 

mm-mx-hh. 

[05] wmrv* v+mx-mm-h z t<r>x-% h& 
^jT-fj^^-tmx'h & . 

[06] WJO^StJ:!,, %TUz$i<$tlzmt?>4 

vfrhftfs. ix . tmmzmztifzuti^tzmi-h 

J^yh ZWyhi-&tztbcr)Ta-t -/irZrttmX'h 



[073 *%.B%o$mmiz£ i,gtsw7-Q-fe ^<Dm. 

^juz^izx^x^mzwz^ 
wz^^yh(o-!Kyh^.mm (mkmtM^yv- 
ma) zgmtztzfrcoimzTfi-twmx'hz. 

[08] &HWTo-te -yW&m*:- ?£&mix, tk 

w®izmfiztitz&&iz£~>x3\zmzztitzmfczti 

tz4 <y h <r>4 ^y bmL®&zm.-f htzvxwm* 

ntfwmx$>z>. 

6 1 0 ~?}1>J-7U7-V 
612 -fObff-v 
614 A^yV?7 

616 f^-r 

618 -fy^'J^>^ 

62 2 f3-^ 

63 0 7^fTl/?t 
63 2 STT*^ 

634 mm*)?? 

6 50 SS7f— 77h 
652 ^^ffl 
654 m*7>9 

6 60 vA-f-ri^-?- 

662 jDgfS 
664 PMC1 

668 -i^yy 

6 7.0 MMCR 

6 80 -?)\>^7V7+)- 

682 JDSS 

684 PMC 2 

688 4^yy 
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